Urethral Incontinence in Women [Abridged] Mr Stuart L Stanton (Institute of Urology, London WC28 8JE)l
Investigation ofDetrusor Function
In a successive series of 100 incontinent women patients seen at the Incontinence Unit of the Institute of Urology, who had been referred by either a gynecologist or a urologist, 6 had discernible symptoms of motor neurone disorder, subsequently confirmed by a neurologist.
Abnormal detrusor activity results from three main causes: (1) Upper motor neurone lesions following damage to the cerebral cortex or to the spinal cord above S1. These may be due to a cerebrovascular accident, transection of the spinal cord or multiple sclerosis. (2) Lower motor neurone lesions following destruction of sacral segments S2, S3, S4, which include the spinal micturition centre. These may be caused by a prolapsed lumbosacral disc (which may be difficult to diagnose), spinal cord tumour or pelvic surgery. (3) Cystitis.
Whilst a full urological history is important, too much reliance should not be placed on the value of 'stress' and 'urgency' incontinence as diagnostic pointers. Bates (1971) has shown that these are misleading and do not necessarily refer to sphincter and detrusor dysfunction respectively. A gynecological history, with reference to any relationship between periods and incontinence and accurate record of any past gyntcological procedures for incontinence, is necessary. However, neurological symptoms such as the disturbance of lower limb sensation, power and co-ordination and presence of pareesthesix should be noted, as also should bowel habit and previous family history of incontinence. Specific tests of the sacral reflex, namely visible and digital 'Present address: St George's Hospital, London SWi response of the external anal sphincter and the bulbocavernosus reflex (Bors & Comarr 1971) should be performed.
Investigations
Standard investigations such as analysis of a midstream specimen of urine, Wassermann reaction and Kahn test should be performed as a preliminary. An intravenous pyelogram is invaluable not only for demonstrating the state of the upper tracts but also because of anomalies which may be seen in the vertebral column. These include sacral agenesis, spina bifida occulta, spondylolisthesis, osteoarthritis of the lumbosacral spine and a prolapsed intervertebral disc with narrowing of the disc space. All of these may cause motor neurone lesions affecting the detrusor. Most help is afforded by the following procedures.
Micturating cystogram: A combination of video screening and 70 mm single shots should not exceed 200 mrad dosage to the patient's gonads. Further sophistication is achieved by adding synchronous pressure flow and sphincter electromyographic studies. A micturating cystogram will show the bladder capacity, presence of trabeculation (which may be increased with lower motor neurone bladder disorders (Tsuji et al. 1959) ), a patulous urethra and a pine tree bladder, all of which are found in motor neurone disorders, and all of which are modified by preceding catheter drainage. Voiding occurs in a patient with an upper motor neurone lesion by concentric detrusor contraction without shift of the bladder base. In patients with lower motor neurone disorder voiding occurs by increase of abdominal pressure which compresses the bladder dome. The base descends with initiation and ascends with passive interruption of micturition. The presence or absence of a cystocmle and stress incontinence is noted and finally the bladder residue is shown. bridge and Smith's twin channel servoscribe recorder. The remaining channel is connected to a fluid-filled 2 ml catheter which is placed in the anal canal and protected from fwecal blockage by a finger stall. The paper moves from left to right at a speed of 1 cm/min. The Y axis is calibrated before each series of investigations so that 10 cm corresponds to 100 cm of water. The routine is explained to the patient and filling commenced. First, sensation of bladder filling and strong desire to void are noted as is the point at which full capacity is reached. The patient then stands up and voids and a maximum voiding pressure together with peak flow rate are recorded. This procedure is well tolerated by most patients.
The normal cystometrogram in the female (Fig 1) shows a first sensation of bladder filling at 150 ml, a strong desire to void at 400 ml and a capacity of approximately 500 ml. The pressure rise is in the order of 15-20 cm corrected by rectal subtraction. The maximum voiding pressure is approximately 60 cm and the peak flow rate in the order of 30 ml/sec. The curve rises gently and may terminate in a voiding contraction if filling continues beyond the strong desire to void. Usually voluntary inhibition can overcome this voiding contraction and the urethral sphincter mechanism compensates. If, however, this does not occur, leakage follows.
There are two main types of abnormal cystometrogram which correspond to upper and lower motor neurone lesions. The patient with the former shows a steeply rising pressure curve with or without uninhibited peaks of detrusor activity, culminating in leakage. At this stage a reduced bladder capacity is noted. The curve in the patient with a lower motor neurone lesion is opposite to this and shows a hypotonic slope. The bladder capacity is large and there is delay in appreciation of first and strong sensations of desire to void.
Occasionally the slope may be found to be hypertonic. Variations between these types of cystometrograms are encountered, depending on the exact nature of the motor neurone lesion. Flowmeter: Useful information on the rate and volume. of urine flow may, be obtained by using, a flowmeter on the von Garrelts (1956) principle. This is of particular value in quantifying neuropathic bladder incontinence.
Cystoscopy: Tihis is necessary to exclude various bladder lesions which can cause-urgency and uninhibited detrusor.activity, e.g. foreign bodies and cystitis, and also for visualizing the bladder neck and excluding trabeculation. EMG: Detrusor electromyography has been unrewarding to date because of the bladder's susceptibility, to, mechanical disturbance from nearby structures. Being smooth muscle it has a spontaneous and often inconsistent activity. Corey et al. (1951) and other workers have found three main wave forms. They last 1.4-3.3 sec and have a peak potential of up to 400 ,uV and occur at a frequency of 2-3 per min. Abnormalities of the detrusor are manifest by variations in potential and wave form, and in disintegration of the regular rhythm.
Further work is necessary to evaluate electromyography in pathological states of the detrusor and also in synchronous pressure flow studies involving the urethral sphincter mechanisms.
Incontinence of urine is an important clinical problem in women, and the large number of published classifications are sufficient testament to our confused understanding of its causes and our want of effective therapy for many of them.
Claridge (1965) showed that it should be possible to divide incontinent patients into two groups: a group with sphincter weakness and a group with detrusor dysfunction. As a continuation of the electronic control of incontinence project initiated at the Institute of Urology in 1967, new techniques of investigation have been devised, and these have demonstrated a feature not previously recognized, namely rotation of the urethral axis (Edwards 1971) . Measurements of the direction and degree of this rotation, at rest, on electronic stimulation of the pelvic floor, and after the administration of somatic muscle paralysing agents, have shown that there are three distinct groups of patients; the first group represents the normal, and the other two groups the abnormal groups defined initially. It would appear that the female urethra takes the form of a ribbon, which in the normal patient is rotated through 90 degrees in a clockwise direction; in sphincter weakness this rotation is lost, but is corrected on pelvic floor stimulation; in detrusor dysfunction, the rotation is exaggerated, but is again corrected on pelvic floor stimulation.
As a result of these observations, a new hypothesis of urethral competence may be put forward to explain the phenomena noted. The normal urethra may be considered to be influenced by three groups of rotating muscles, the detrusor which has a clockwise-rotating effect, the intrinsic urethral muscles which have an anticlockwiserotating effect, and the striated muscles which balance these two opposed rotating effects. In sphincter weakness, the striated muscles are weakened, and allow the anticlockwise rotators to predominate, so that the urethral axis becomes 'unwound', but reinforcement of the striated muscles by electronic stimulation corrects the deficient rotation resulting from their weakness. In detrusor dysfunction, this muscle is overactive, and predominates over the other two groups of muscles so that the urethral axis becomes 'overwound'; during this process, the striated muscles are distorted, so that electronic stimulation again results in a correction of the abnormality produced by the underlying pathological state.
If the observations and the hypothesis are correct, then two methods of surgical correction of sphincter weakness could be suggested. In the first, two slings may be attached to the urethra, one on each side, and sutured to the opposite pubic rami in such a way as to correct the deficient rotation observed. The second involves the dissection of the urethra, from the external meatus to a distance 1 cm distal to the bladder neck, so that the urethra may then be rotated anticlockwise at the meatus, and then relocated at the meatus so that the overall effect has been to
